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(57) L 'invention conceme de zu^uvelles formes de 
preparations de cyclo^orinea, de cotnposiUcTi simple ct 
haute biodispcnibilitd, pour Tadministration par voie 
orale, contenaat 0,5 a 2 parties en poids d*au moins une 
cyctosponne amoiphe, de pr^^recce la cyclosporxxse A 
el/ou la cyclosporine G, et 6 4 9 parties en poids d'au 
moin^ un ester de poIy^thyl6ne-gIycol d'addes gtm 
hydro)cy satur^s C10-C22» en particulicr dc 
SOLUTOL® HS 1 5, ainsi que 1 i3 parties en poids d'au 
moins un alcool monovalent ou multivalent, de 
pndf^rence de I'^thanol et du pmi^UQe-glycol. Oo 
produit la forme m^cale d*aiie tdle pi^paration en 
faisanL d^abord diasoudre la cyclosporine amorphe dans 

r^thanol puis en ajoutant, en mmntenaal la solution sous 

ogitation, I0 polypropyUno-glycol ]« SOLUTOL® 

jusqu'i obicniion d'une solution claire et visqueuse, 
laqucllc est, enfin, conditionn^e de manite oomiue en 
soi sous forme de solution buvable ou de capsules. 



(57> The bvenlion relates to novel preparation fonns of 
cyclosporine of simple composition and high bio- 
avaiiabiLity for oral administration, containing O.S to 2 
parts by weight (pAvt) of one or more smorj^us 
cyclosporineCs). preferably cyclosporine A and/or 
cyclosporine G and <5 to 9 pAvt of one or more 
polyethylene glycol esterCs) of saturated C10-C22 
hydroxy fatly acids, especially SOLUTOL® HS 15, and 
1-3 pAvt of one or more monovalent or multivalent 
alcohols, preferably ethanol and propylene glycol. The 
medicAl form is produced by first difi&olving tha 
amorphous cyclosporing in ethanol and adding under 
a3itatioit propylon* glycol and SOLUTOL® until a 
clear, viscous solution is obtained, which i^ packed as a 
drinkifig solution or capsules xtx the pri^ir art manner. 
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Vovel Cyolosporlnii Propttration Forms for or«l XdalniBtrfttlon/ 
E«viii9 siaplo Cottpoflitlon and Eigh BloaTailability, and 
procMs for Produolng 8aae 

The invention oonoerns cyclosporina, in particular liquid 
preparation forma containing cyolosporine A, for oral 
administration* 

Cyolo9porineo are neutral cyolio peptides which ara produo^d 
in a microbic manner. The most important representative of 
the (^closporines is cyclosporine A which is used in 
transplant medicine for suppressing organ rejection and in 
bone marrow transplants* 

Cyclosporine A^ its microbiological production as well as its 
isolation and cleaning until an amoxphousi, colorless powder ia 
Obtained is k:nown from DE-PS 24 55 859 « 

cyclosprine A is also increasingly used in the treatment of 
autoimmune diseases, such as psoriasis, uveitis, nephrotic 
syndrome and other diseases* 

Antiinflammatory and antiparasitic properties are described 
for cyclosporines. 

Duo to the hydrophobic character of cyclosporine, it is 
difficult to produce pharmaceutical preparations which result 
in a high bioavailability of the active substance. In 
particular, the Icnoxm administration forms exhibit a very high 
inter and inttraindividual variability of the pharmacokinetic 
parameters. With the sane dosage, the cyclosporine blood 
level varies from paliiont to patient by up 50 4. Hven witn 
one and the sane patient, the resorption fluctuates 
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considerably. However, Immunosuppreasivo therapy Id dependent 
on a very narrow therapeutic window between doQis-dependent 
side effects and rejection of the transplanted organ. 

In particular, bad bioavailabilities can be traced back to the 
bad solubility cf the cyolosporine when nixing the 
cyclosporines in administration forms with water. 

Thus, there have been a great many attempts to solve these 

galenic problems • 

As a result, known, commercially available administration 
forms use complicated systems consisting of lipophilic and 
hydrophilic solvents as well as dissolving intermediary 
detergents with which cyclosporines are dissolved and are to 
be maintained in the dissolved form in aqueous systems, oiiey 
consist or at least 4 components, namely active substances, 
vegetable oil, ethanol and a surfactant. 

The use of oil and ethanol as a carrier medium in association 
with Co solvents is known from US Patent 4,368^307* According 
to this patent, conventioinal drinking solutions of 
cyolosporine contain olive oil, ethanol and as a surface- 
active substance Iiabrafiie. However, this method for 
preparing medicines results in problems. Oils and surface- 
active carrier substances often have an unpleasant smell 
and/or tast«, Kor«ov«r, oilc with unsaturated fat:ty acids 
tend to become rancid* 

secondly, a relatively high ethanol content is required in 
proscriptions with oils. Howevor, tnio high athanol content 
results in difficulties when administering the preparations to 
children and also involves storage problems. 



filling in capsules, to protect against evaporation. 
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Incr^aeed expenditure ia required during preparation by 
packing in aluminuia blisters. 

i 

Kdw adininist:r«^ion for-nfl Aooording to tho p^^ant CB d,aad#770 
include solution metbods by producing nicroenulsione* These 
systems consist of 4 to € components which form a complicated 
system comprised of an active substance, a lipophilic, 
hydrophilic phase and a surface-active substance. Systems of 
this type contain an increased risk of a cross reaction as 

well as "the risk tihat "khe poiiient cannot: "bolerate one of "khe 
substances used* 



From DE-PS 39 24 207, a process for producing perorally 
adminifltrable stable aqueous injection solutions is known for 
intravenous administration, according to which 

a) 1 part: by weight of cyclosporine 

b) 8 - 13 parts by weight of one or more monoesters of a 
saturated hydroxy fatty acid or acids with polyethylene glycol 
and 

c) 1 <- 3 parts by weight of one or more of monovalent and/or 
multivalent alcohols are mixed* 

Orally admlnistrable forms of medicines are not produced and 
studied in this patent* If attempts are made to dilute these 
prescriptions with water, this results in the precipitation of 
cyclosporine and thus to a considerable reduction in 
bioavailability. 

All commercially available administration forms contain oily, 

lipophilic componants (corn oil, coro oil, corn oil mono-di- 

tri-glycerldes) and one or more detergents as well as 
monovalent or multivalent alcohols^ 



It can be seen in DE-OS 36 43 054 that orthorhombic 
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crystalline forms such as CY-A/X-II andr above all, CV-A/X-III 
are eapeclally suitable for producing galenic forms. These 
formulations should contain cyclosporine in a stable and 

finely reduced form and/ or have an improved stability or 

exhibit more advantageous releasing characteristics ♦ 
Preferably, these forms are applied in a topically dermal or 
topically opththalmic manner. The described manufacturing 
process for the solvate-free orthorhombio crystalline form 
using ultrasound is difficult to carry out on a technical 
scale. 

Similarly, it is shown that cyclosporine in an amorphous form 
is less suitable for the production of administration forms. 



According to the invention, the aforementioned problems were 
solved thereby that it was surprisingly found that, in 
administration forms of cyclosporine for oral administration 
with a simple composition and high bioavailability in the form 
of a drinking solution or capsules, containing: 

a) 0.5 to 2, preferably 1 part by weight, of one or more 
amorphous cyclosporine (s) as active substance 

b) 6 to 9, preferably 7-5 parte by weight, of one or jooro 

polyethylene glycol monoestar of saturated cio to C22 hydroxy 
fatty acids, preferably BQhUTOU^ HS15 

c) 1-3, preferably 2 parts by weight of one or more 
monovalent or multivalent alcohols as Co solvent, preferably 
athanoX and propylene glycol, BUbetantialXy inoreases the 

solubility of the cyolosporine(s) , in particular in dilutions 
with water, while maintaining these special quantitative 

iratlos. 



JUL-06-01 15:33 F r on: IVOR M. HUGHES BARR4S0L. 9057716420 T-121 P. 18/21 Job-932 

CA 02231404 I998-03-09 
WQ $6/14079 PCT/DB96/009Si 

- 5 - 



This was not generally assumed since compzurable administration 
fonas only use polyethylene glycol esters of fatty acids as 
additional dissolving Intermediary between a hydrophobic and 
hydrophilic pliase. 

Thus, It was all the more surprising that a prescription of 
this type shoved a bioegulvalence vis-4-vis commercial 
products (see above] • 



Zn paz^ioular/ It could not bo foreseen that such a simplo 
prescription could attain such a high bioavailability vithout 
lipophilic components. 

Furthermore^ it was found that it was just the use of 
amorphous cyclosporins in an oral administration form results 
in especially good solution properties in reoipea with a 
oyolosporine content of > 5 %/ which are also preserved as a 
stable^ clear solution in dilutions with water. 

Thus, oral administration forms are the object of the 
invention which, as a drinking solution or packed in capsules, 
contain the following components in the following quantitative 
ratios: 

a) o.s 2 p«urts by weight, preferably l part by weight, of 
one or more oyclosporlnes, in particular oyolosporine K or 
which is used in an amorphous form 

b) 6 9 parts by weight, preferably 7«5 parts by weight, of 
one or more polyethylene glycol monoesters with saturated ClO 
to C22 of hydroxy fatty acid components, bound in the 

TDoXecule, In particular soxMTBXsZ HS 15 
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c) I to 3 parts by weight, preferably 2 parts by weight, of 
one or »ore monovalent or multivalent alcohols as Co solvent^ 
preferably ethanol and propylene glycol. 

In the manufacturing proeeee, also according to the invention, 
it should be noted that the quantitative ratios arc maintained 
and that the cyclosporine^ while being continuously stirred at 
room temperature, is first completely dissolved in ethanol and 
that, subsecjuently, also while being stirred continuously and 
also at; room temperature, propyXene giycoi and Solut:oie H3 15 
is added* The solutions produced according to this process 
contain lOO mg/ml active substance. 

The product packaged in the form of a drinking solution or 
capsules is prepared in a known manner, e*g* in capsules at 
100 mg each, 50 mg or 25 mg active substance. 

The production of the composition according to the invention 
is described in greater detail in the following examples: 

Ei^^ample 1 

100 g amorphous cyclosporine A are dissolved in 127 ml ethanol 
while being stirred at room temperature* 96 ml propylene 
glycol are subsequently added under continuous stirring at 
room temper atwe • After the cyclosporine A has been clearly 
dissolved, 750 g Solutol© HS IS are added under continuous 
etirring. A aloar, viscoue colution roaults with a oontont of 
100 mg/ml cyclosporine A. 

Exanpl^ 3 

A cyclosporine A solution, produced according to Example l, is 
diluted with water in the ratio 1 j 40. The resultant 

aoXutlon renaina olear and atable ovez- a peiriod of several 
months . 
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Patent claims 



1. Kovel cyclooporine preparation fonui for oral 
adiainlstratlon/ having a simple composition and a high 
bioavailability^ in the form of a drinking solution or 
capsules , containing: 

a) 0.5 to 2, preferably 1 pairt by weight , of one or 
more amorphous cycloBporine<s) as active substance 

b) d to 9, preferably 7.9 parts by veight, of one or 

more polyethylene glycol monoesters of saturated 
CIO - C27 hydroxy fatty acids ^ preferably SCLUTOL^ 
HS15 

c) 1-3, preferably 2 parts by weight of one or more 
monovalent or multivalent alcohols as co solvent, 
preferably ethanol and propylene glycol 

as well as the production thereof. 

2. An administration form according to claim wherein 
cyclosporine A or cyclosporine G in an amorphous form are 
used as active substance. 

3. Process for the production of novel cyclosporine 
preparation forms for oral administration, having a 
simple oottpoaition and high bioavailability, in the form 
of a drinking solution or capsules according to claim 1 
and 2, in which, first of all, while being stirred at 
room tiMxtpara^urOf 

a) lOOg amorphous cyclosporine^ In particular 
cyclosporine A, are dissolved in 127 ml ethanol 

b) also while being stirred and at room temperature, 
96 ml propylene glycol are added and, finally, also 
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While being stirred at. roon traperaturo, 
) 750 g Solutol RS IS are added, whereby a clear# 
viscous fiolutlon of the cyclo&porlne A is produced 
which io packaged a drinking solution or 

capsules In a known manner. 



